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TM THF. CLAIMS 



Please amend the claims as follows: 

Claim 1 (Currently Amended): A nonvolatile semieonduetor memory deviee 
comprising: 

a floating gate formed on a semiconductor substrate via a gate insulating film; 
difmsed layers, as sourees or drain regions, whieh are positioned on opposife sides of 
the floating gate and whieh are formed in the semieonduetor substrate; 

ft* and seeond control gates whieh are former! on the opposite sides of the floating 

gate and which drive the floating gate; and 

an inter-gate insulating film whieh insula*, the first and seeond eon.ro. gate S from 

the floating gate and diffused layers, 

^todnjhejm^^ 
§s£2!! d^U B ^^ 

, A nortion U - jin gle teSI "f» ""™" ° xide ^ 

Claim 2 (Original); The deviee aceording to claim 1, wherein the inter-gate 

diffused layers. 



Claim 3 (Original): The device according to claim 1, wherein the inter-gate 

the second portion contacts the lower surface of the fust or second control gate, and a 
thickness of the second portion is larger than that of the first portion. 
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Claim 4 (Canceled). 



ClabnS (Original): The device according to claim 3 , wherein the first portion is a 
single layer or sucked film containing ahmfinum oxide, and the second portion is a silicon 
oxide film. 



Claim 6 (Original): The device according to data 3, further compnsmg: 
insulating materials which are formed on opposite side-surface sides disposed 
opposite to the diffused layers of the floating gate and which insulate adjacent memory eel* 
« and second trenches formed in the insulating materials on the diffused layers; and 
conductive materials which are formed in me firs, and second trenches to constitute 

the first and second control gates, 

wherein the firs, and second con.ro, ga,es of the adjacent memory cells are conneCed 



via 



the conductive materials. 



Claim 7 (Original): The device according » claim 4, further compnsmg: 
. Utird trench which is formed opposhe ,0 a side surface differen, from ma, in comae, 
„i,h the firs, and second control ga.es of me floating gate; and 

a second insulating material embedded in the third Bench, 

wherein bottom surfaces of the firs, and second control ga,es on me second insulating 
serial in me <hird trench are higher man those of me firs, and second control ga,es on «he 
semiconductor substrate. 



Claim 8 



(Withdrawn): A nonvolatile semiconductor memory device comprising: 
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a trench formed in a semiconductor substrate; 

a floating gate formed in a bottom portion of the trench via a first gate insulating film; 
diffused layers, as sources or drain regions, which are formed in the semiconductor 

substrate on opposite sides of the floating gate; and 

first and second control gates which are positioned on the opposite diffused layers and 
which are formed on opposite side walls of the floating gate via an inter-gate insulating film 
and which drive the floating gate. 



Claim 9 (Withdrawn): The device according to claim 8, further comprising: 

a second gate insulating film formed between the first and second control gates and 

the semiconductor substrate, 

wherein the We insuring (Urn contacts the opposite side watts of .he floating 
gate, and the second gate insuring film is thicker than the inter-gate insuring film. 

Claim 10 (Withdrawn): The device according to claim 8, wherein the firs, gate 
insul a«ng film contacts .he bottom portion and side surfaces of me floating gate. 

Claim 11 (Withdrawn): The device according to claim 8, wherein the inter-gate 
instating film comae* the opposite side walls of .he floating gate, the third gate in S n,a.ing 
fihn is dispose between the side surfaces of the trench and the floating gate, and .he firs, 
gate insulating fihu, in.er-gate insulating fihn, and third gate insuring film formed in the 
bottom surface of the floating gate have different film thicknesses. 



7 



a 



Application No. 10/648,510 

Reply to Office Action of October 5, 2004 

Caiml2 (Withdrawn): The device according. o claim 11. wherein assuming <ha„he 
flta thickness of me in«er-ga«e instating film is Tl, ,ha« of the third ga,e insuiating film is 
T2, and fita, of me firs, gate insuiating film is T3, a relation among these is Tl > T2 > T3. 

Cairn 13 (Withdrawn): The device according to data 12, further comprising: 
a trench formed opposite ,0 a side surface different front that dispose* opposite to the 
to, and second control gates of the floating gate; and 

first insulating material embedded in the trench, 
wherein the upper surfaces of the firs, and second control ga,es are formed ,o be 
lower man me upper surface of the firs, insulating material. 

Claiml 4 (Withdrawn): The device according ,o claim .3, mrther comprising: 
second —g ma,eria,s formed in upper parts of the firs, and second comrol ga.es; 
firs, and second openings which are formed opposite «o fine firs, and second control 
gates in me second insulating materials and whose areas are smaller man fitose of fire upper 
surfaces of the first and second control gates; and 

« and second wirings connected to the firs, and second control gates via fine firs, 

and second openings. 

Claim 15 (Withdrawn): The device according to claim 14, wherein me firs, and 
second control gates are se, to different potentials. 

Cairn ,6 (Withdrawn): The device according to c.aim .4, wherein me ffim thickness 
of me inter-gate insulating film is larger than .ha, of fire gate insulating film. 
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^ _ , pv : re acc ording to claim 14, wherein the inter-gate 
Claim 17 (Withdrawn): The device according 

oxi de, hafnium oxide, sflicon oxide, siiicon nitride, and zirconia ox.de. 

CU»« The devieeaoeording.oe.ain, 14, wherein, he S eeond 

r -1 ^« Stride or a stacked film containing 
insolaring material is formed by a single layer of srheon mtnde 

silicon nitride. 

, x tVip device according to claim 14, wherein the floating gate 
Claim 19 (Withdrawn): The device according 



and first 



and second control gates are formed of polysilieon. 



Cairn 20 (Withdrawn): The deviee according to claim .4, wherein the ftrst and 
_ nd cento, gates are fotmed by a stacked fflm containing any one or at .east two of 
•itanhrm, tungsten, timgsten nitride, and titaninm nitride. 



. • j;,, .„ claim 14 wherein the control gate 
Claim 21 (Withdrawn): The devtee aecordtng to claim 14, 

Modes a salieide structure of titanium, cobalt, or nickel metal. 

Claim 22 (Withdrawn,: The device according. o claim .4, wherein the bottom 



surface of the 



floating gate is positioned below .ha. of the control gate. 



Cairn 23 (Withdrawn): The deviee according .0 claim 14, wherein when .he flrst 
md aecond con.ro, gates have the same potentia,, a capacmance ratio (Cr) ,o define a 
potentia, of me floating ga,e is represented by *e foUowing equation: 

Cr = Cip/(Cip+Ctox) 
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= (2 -dp- W.Tfgmp)/((2-eip'W-Tfg/Tip) 
+€tox'W»L/Ttox) > 

serein * a permitfivitv of - « * «~ " ^ 

thickness of the inter-gate insulating film. 



Claim 24 (Currently 



Amended): A nonvolatile semiconductor memory device 



comprising: 

a floating gate formed above a semiconductor substrate; 

ins u,a,ed & om the floating gate and semiconductor substrate to** 



and which are 



insulating film; 



a first capacitance between 



the semiconductor substrate and floating gate; 
the first control gate and floating gate; 



a second capacitance between 

. third capacitance between the second contro, gate and floating gate; 
a fourth capacitance between the first contro, gate and semiconductor substrate; and 
a fifth capacitance between me second contro, gate and semiconductor substrate, 

se^ndnorfionjsju^^ 



Cairn 25 (Withdrawn); A nonvolatile semiconductor memory device comprising: 
a cell transistor comprising a floating gate, source, and drain; and 
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first and second control gates which are a p 
of the cell transistor, 

• , ^ wv the first and second control gates, 
wherein the floating gate is selected by the 

CtomM 0—* A nonvolatile semiconductor memory device C ° 1 ^^ S ^^ : 

adjacent soorces and drain, are connected in series; 

. j „fth P floating gate of each of the ceil 
control gates disposed on opposite sides of the floating g 

tranSiSt0rS; t dbe tweenoneendofthecelltransistorsandhitline; 

a first selection gate connected between one 

"* t.d between the other end of the cell transistors and 

a second selection gate connected between tn 

SOUr ° e Une ' -a f the floating gate select the floating 

herein the control gates on the opposite sides of the floating g 

gate. 

tn rW . m 26 wherein the floating gate 
Ctaim27 (Withdrawn): The device accordtng to dam, 26, 

is selected by two adjacent control gates. 



memory 



„ ■ i Ai no the nonvolatile semiconductor 
Claim 28 (Withdrawn): A memory card including the 

device recited in claim 1 . 



t,- u th* memorv card recited in claim 28 
Claim 29 (Withdrawn): A cardholder to which the memory 



is inserted. 
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data 30 (Withdrawn): A connecting device to 
claim 29 is inserted. 

• ^ •,. according to the claim 30, wherein 
Claim 31 (Withdrawn): The connecting device according 

Claim 32 (Withdrawn): A memory carf including me nonvolatile semiconductor 
^devieerecitedlnclaimlanda—rwhichconnolamenonvolatile 

semiconductor memory device. 

x . bolder to which the memory card recited in claim 32 
Claim 33 (Withdrawn): A cardholder to wn 

is inserted. 

o device to which the memory card recited in 
Claim 34 (Withdrawn): A connecting device to w 

claim 32 is inserted. 

„ CW— ): Xhecomrectingdev.ceaccordlngtomeCaimM.whe.tn 
^cnnncotingdevicelsconflguredtoheconnectedmacomputer. 

device recited in claim 1. 

, The IC card including a controller which controls the 
Claim 37 (Withdrawn): The IC card inc 

volatile semiconductor memory device recited in Calm 1 . 
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Claim 38 (Withdrawn)'. A USB memory system according 

device having the nonvolatile semiconductor memory dev,ce recrted 
a USB memory device naving 



a arst connector connected to the first controller. 

C1 a,m39 (WUhdrawn): The USB memory system according to claim 38, further 

COm, " iStoB '' , connector which is connected to fire first connector 

a host platform including a second connector wnr 

« orv device and a conhofier connected to the second connector, wh.cn 
of the USB memory device, <mu * 

controls the USB memory system. 

Cairn. (Hew,: A nonvolatile semiconductor memory device comprising: 
a fioafing gate fonned on a semiconductor auhstrate via a gate insulating film 
diffused layers, as sources or drain regions, which are positioned on opposrte 
.efloatinggatetrndwhicharetormedlndtesemiconductorsuhsnato: 

eate and which drive the floating gate; and 

^^^^^^^^ 
the floating gate and diffused layers, 

wh erein the inter-gate insufating flhn incfude. firs, and second porttons, toe firs 

„ ,• sato the second portion contacts Are tower surface of the firs, or 
oortion contacts die floating gate, the seconup 

P ■ , .„,„ „r stacked film containing aluminum 

second con.ro. gate, the firs, portion is a smgle layer or stocked 
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